





IDENTIFICATION 


PRODUCT CODE: MD-11-DZADI-A -} 

PRODUCT NAME: EXERCISER FOR 1024 CH. AD#2 
DATE CREATED: FEB. 1976 

MAINTAINER: IPGCP 

AUTHOR : RAY BALDWIN 


Copyright: (C) 1976 by DIGITAL EQUIPMENT CORPORATION 


The information in this document is subject to change 
without notice and should not be construed as a comnit- 
ment by Digital Equipment Corporation. Digital Equipment 
Corporation assumes no responsibility for any errors that 
may appear in this manual. 


The software described in this document is furnished to 
the purchaser under a licnese for use on a single computer 
system and can be copied (with inclusion of DIGITAL'S copy- 
right notice) only for use in such system, except as may 
otherwise be provided in writing by DIGITAL. 


Digital Equipment Corporation assumes no responsibility for 
the use or reliability of its software on equipment that is 
not supplied by DIGITAL. 
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pA081 © 1824 MUX EXPANSION OIAGNOSTIC 

STHIS OLAGNOSTIC 18 INTENDED AS & MUX EXTENTION ROUTINE 
SPOR THE AD@ieDX DIAGNOSTIC AND ASSUMES THAT THE 

$A081°0 OLAGNOSTIC HAS BEEN RUN AND THAT THE AIO PRONT@END 
s18 CaLzerateo, 

STWE MUX REGISTER 18 ACCESSED FROM VECTOR ADORESS 176774 
puHICh CONSISTS OF DATA BITS Ged INCLUSIVE, BIT @ BEING THE LEAST 
SSIGNIF ICANT 


i 
STHIS OLAGNOSTIC EXERCISES THE MULTIPLIER REGISTER AND MULTIPLEXER 
SSWITCHES UP TO 1626 CHANNELS, 


; 
STHE CONTROLLE® PORTION OF THE TEST EXERCISES THE OIGITAL LOGIC 
sOP THE PULTIPLER REGISTER 


’ 
STME STABILITY TEST EXERCISES THE MULTIPLEXER CHANNELS BY TAKING 1060 
SOECIMAL CONVENTIONS ON A CHANNEL SPECIFIED THROUGH THE 

SSWITCH REGISTER BIT GeO INCLUSIVE, IF AN ERROR I8 ENCOUNTERED OVER 
STWE ALLOWABLE COUNT SPREAD A DIGITAL VALUE HISTOGRAM I8 PRINTED 


sOUT ON THE TELETYPE. 

Tvoeei77Se6 STELETYPE DATA BUFFER 
TvYsrei77sese STELETVYPE STATUS REG, 
AOCSei7e77e 

adorei Terra 

ADMRCITOTTS 

ML 7e8@ 

Sreeiv7Ss7e 

NOP e260 

R@ex8 

Riesi 

Reuke 

R3ek3 

Reega 

RSerS 

SPeke 

PCet? 

#L0a0 TRAP CATCHER 

«#8 


sTRAPPED TO 
STRAPPED TO 
sTRAPPED TO 
STRAPPED TO 
sTRAPPED TO 
sTRAPPED TO 
pTRAPPED TO 


PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 


Bt 
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680066 
eeeer7e 








eeoeva 
000074 
seeers 
080160 
000162 
6001646 
280106 
800110 
600112 
900114 
800116 
600120 
oeei22 
e00i126 
006126 
9001350 
600132 
000134 
000156 
600146 
620142 
000144 
800146 
600150 
900152 
600154 
000156 
000168 
800162 
680164 
800166 
800170 
900172 
000174 
800176 
800200 
800202 
000204 
600286 
80e210 
00e02i2 















































888062 
edaeee 
008666 
8000008 
eeeera 
828088 
800876 
800068 
000162 
608088 
606160 
888080 
600112 
886880 
800116 
000000 
eaeiae 
886000 
0800126 
680000 
800132 
eeec0e 
0061 36 
e608006 
000142 
882666 
G80146 
e0ee8e 
600152 
886000 
600156 
280060 
SEBib2 
ee0eoe 
B8G1be 
60c060 
006172 
280060 
600176 
608000 
oee2e2 
000000 
808206 
808808 
800212 
SESRER 
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TRAPPED 
STRAPPED 
TRAPPED 
p TRAPPED 
STRAPPED 
s TRAPPED 
TRAPPED 
s TRAPPED 
STRAPPED 
pTRAPPED 
pTRAPPED 
pTRAPPED 
s TRAPPED 
s TRAPPED 
sTRAPPEO 
s TRAPPED 
sTRAPPED 
s TRAPPED 
sTRAPPED 
pTRAPPED 
sTRAPPED 
STRAPPED 
pTRAPPED 
ps TRAPPED 
STRAPPED 
STRAPPED 
p TRAPPED 
sTRAPPED 


To 
TO 
To 
To 
To 
To 
To 
To 
TO 
TO 
To 
TO 
TO 
To 
To 
To 
To 
To 
To 
TO 
TO 
To 
To 
TO 
TO 
TO 
To 
TO 


PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 


ADDRESS 
ADORESS 
ADDRESS 
AOORESS 
AOORESS 
advRress 
ADDRESS 
ADDRESS 
ADORESS 
ADDRESS 
ADDRESS 
ADDRESS 
AODRESS 
ADDRESS 
ADDRESS 


ADORESS 
ADORESS 
ADORESS 
ADDRESS 
ADDRESS 
ADDRESS 
A0ORESS 
ADDRESS 
ADORESS 
ADDRESS 
ADORESS 
ADDRESS 
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eee2i46 
8ed216 
008220 
000222 
e0e226 
800226 
000236 
0002352 
eo0e23s6 
000236 
000286 
806242 
000246 
880246 
e0e2Se 
000252 
eee25ea 
808256 
000260 
006262 
080264 
880266 
eee27e 
eee272 
oee274 
806276 
6003500 
o0e03502 
800384 
800386 
800310 
o0e3i2 
000314 
080316 
oees2e 
oe0522 
2003246 
080326 
00033e 
800332 
000336 
006336 
000340 
800342 
800346 
800346 
800350 
000352 
800356 
800356 
000368 
800362 
008364 
000366 
800370 
800372 











































































@0e216 
838060 
800222 
888000 
eee226 
806008 
800232 
880000 
800236 
808000 
e00242 
600eee 
G88246 
088000 
eoe2Sa 
008000 
Bbb256 
808888 
CbS262 
6060008 
800266 
e8ee8e 
eee2va 
636068 
Bee276 
600000 
oeese2 
620880 
@65 386 
GE8688 
900312 
800000 
006316 
898000 
eees22 
869000 
000326 
900006 
000332 
820008 
800336 
600000 
GeUsee 
808000 
G88346 
008008 
o003S2 
@80000 
8803Se 
808086 
@88362 


















































































808366 
222808 
oee3s72 
800000 
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sTRAPPED 
s TRAPPED 
s TRAPPED 
pTRAPPED 
TRAPPED 
STRAPPED 
sTRAPPED 
TRAPPED 
pTRAPPEO 
STRAPPED 
STRAPPED 
pTRAPPEO 
sTRAPPEO 
STRAPPED 
sTRAPPED 
s TRAPPED 
STRAPPED 
sTRAPPED 
pTRAPPED 
s TRAPPED 
ps TRAPPED 
sTRAPPED 
STRAPPED 
STRAPPED 
pTRAPPED 
PTRAPPED 
STRAPPED 
pTRAPPED 


TO 
TO 
TO 
TO 
TO 
To 
TO 
TO 
To 
TO 
TO 
TO 
To 
To 
To 
TO 
TO 
TO 
TO 
TO 
TO 
To 
TO 
TO 
To 
TO 
TO 
TO 


PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 
PREVIOUS 


aooRress 
ADDRESS 
ADDRESS 
ADORESS 
ADORESS 
ADDRESS 
ADDRESS 
ADDRESS 
A00ORESS 
ADORESS 
AODRESS 
ADDRESS 
ADORESS 
ADDRESS 
ADDRESS 


ADORESS 
ADORESS 
ADDRESS 
ADDRESS 
AODRESS 
ADDRESS 
AODRESS 
ADORESS 
ADORESS 
ADDRESS 
AODRESS 
ADDRESS 
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BeeST4 
800376 






























G0e376 
800060 





600200 
812706 
800240 
088008 
812706 
860167 
806000 
816767 
200000 
816767 
eoegee 
oeSe37 
888240 
806240 
600137 
C86248 
012706 
006137 
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eee0e80 
e0e088 
000460 
177342 
177332 
e025364 
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OSTACK,%6 
e*i2 
SSTACK,&6 
CONTST 
SR, CNTSPR 
SR, SIGNK 


OSPASS 


eesTas 


SOSTACK,%6 
es0Is 


STRAPPED T0 PREVIOUS ADDRESS 


INITIALIZE STACK 
#60 TO STABILITY TEST 


#60 TO mux TEST 
#L0a0 CNT SPREAD 


#L0a0 10 BITSe2oee 11 BITSeseese 12 BITS 10000 
HLOAO GAIN INTO BITS tie12 CHAN INTO G09 


#60 TO OISPLAY TEST 







































































194 
192 
193 
194 
195 
1% 
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000780 
800704 
000706 
000716 
800716 
ooa722 
800726 
oee732 
000734 
900736 
800746 
200742 
020746 
200750 


8007354 
ooereea 
800764 
eoorve 
Oo07T4 
800776 
081000 
801002 
801004 
001010 
601012 
001016 
001022 
001026 





800760 
816766 
00148) 
800008 
012767 
812760 
818067 
816701 
028100 
001401 
000000 
806100 
0035267 
801462 
680167 










012767 
oesece 
918067 
01670) 
020100 
001401 
228008 
905200 
603267 
801402 
880167 
905037 
800167 
880808 













17eSEPoTE 


170070 


177776 
000081 
176046 
170042 


008668 
177746 








176e00 


176004 
176060 





177746 
176774 
177652 


18356 PAGE 6 


STACKs 


CONTSTS 


COUNTS 


PEMERCISE EACH MULTIPLEXER REGISTER BIT INDEPENDENTLY BY A 
SSEND AND RECEIVE PROCEDURE, 


2768 
"Ov 
BEQ 
WLT 
“OV 
“OV 
"OV 
“OV 
cup 
|} 4) 
mL? 
ROL 
INC 
BEG 
Jae 


o°6 


@e1@,COUNT 


£1,808 
Px 


r6 
COUNT 
e%6 
ay 


SCHECK THAT INITIALIZE CLEARED MUX, REG, 


pINT FAILED TO CLEAR MUX OR READ FAILED 
#SET COUNT FOR 10 xFERS 

LOAD MUX DATA REG (RO) 

1L0aD MUX REG, 

pREAO MUX REG, 


SPAILEO TO READ CORRECT MUX VALUE (Re) 
9840 VALUE IN (R14) 


5 
RUN INCREMENT PATTERN ON A SEND, RECEIVE PROCEOURE 


8e2686,COUNT 
Ze 


OeAa0Mx 
CONTST 


SSET COUNT FOR 1624 TRANSFERS 


sL.0a0 Mux 
sREAD MUX 


sBRANCH IF THE SAME 
SVALUE SENT IN RO, VALUE RECEIVED IN R34 


sTRY NEXT VALUE 
PRECYCLE TEST 
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001630 
0010356 
€01842 
0010464 
001058 
001056 
801062 
801078 
001076 
001162 
001186 
801112 
801116 
001126 
001126 
0011352 
001136 





801142 
001150 
001154 
801160 
901164 
021166 
001172 


901176 





001206 
001212 
801216 
001226 
001230 
001254 
001262 
901250 
001256 
001256 
001260 
001264 
801266 
ee1272 
e01276 
001300 








816767 
103737 
106375 
0635737 
616767 
800367 
o42767 
816767 
o046237 
004237 
604237 
004237 
032767 
001462 
9086137 
004237 
000137 





012737 
812704 
905237 
105737 
106375 
013724 
9035237 
001462 
000157 
oee202 








eoSes7 
905637 
012737 
012704 
012467 
863767 
866767 
805537 
000240 
080240 
005267 
601462 
000137 
880240 
000137 
888082 



















17eSEPeTe 


170554 
176776 


176772 
176516 
698230 
a77747 
COG216 
601142 
001206 
6014676 
601632 
180080 


176080 
003020 
17677e@ 
176770 


176772 
681026 


661366 
001306 
176900 
005620 
888846 
601318 
000054 
6013086 
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i7S73e@ STAI 


8ee222 
17Se72 


176444 


801026 CONVS 


AVES 


AVEAS 


CNTA8 


; 
THE STABILITY TEST WILL RECEIVE ITS CHANNEL ADDRESS 
PPROM THE SWITCH REGISTER BITS B-9 AND AVERAGE 1000 DEC, 


SCONVERTIONS 

} 

MOV $8, AUMX SFETCH CHANNEL ADDRESS 

T3376 @eAUTS 

BPL ry | 

TST @ea0UR 

MOV SR, GAIN 

Swat GAIN } 

BIC @1777467,GAIN I 

MOV GAIN, ADCS 9.040 GAIN SELECTED IN SWITCH REG, BITS Liei2 
JSR 32, @8CONV STAKE 1008 CONVERTIONS AY FIXED GAIN © CHAN, 
JSR Z2,O8ave SPIND AVERAGE VALUE OF 1026 CONV, 

JSR Z2,0e8SPRSET FIND SPREAD @/eS PROM AVERAGE VALUE 

JSR £2, @sCaTEeG SCATEGORIZE THE FPIRST 18088 CONVERTIONS 

BIT 6180000, 5R sTEST BIT 15 OF SR, 

BEG o%6 SIF BIT 1501 OMIT CHECKING FOR ERROR 

JMP eesTas 4 

JSR Z2,°8CHECK s8I1T 1580, 3CHECK FOR ERROR 

JMP eesTas 


i 
SSUBROUTINE TO TAKE 1024 CONVERTIONS ON A PIXED 
CHANNEL WITH A FIXED GAIN, 


MOV 
MOV 
INC 
TST6 
BPL 
MOV 
INC 
BEG 
JMP 
RTS 


8e2008,C@S8COUNT 
eTae,&4 

eea0Ccs 

eea0Ccs 

PT | swAIT FOR a/0 OONE 
O@AVUR, (EE) ¢ 

@@eCOUNT 

e%6 

eecONVveli2 

he 


sSET COUNT FOR 18246 CONVERTIONS 
SET ADDRESS POINTER TO LOAD TABLE 
BKICK A/O START 


} 
SAVERAGE THE 1826 READINGS BY SUMMING ALL INTO A DOUBLE 
SPRECISION WORD, 


CLR 
CLR 
MOV 
MOV 
MOV 
400 
400 
aoc 
NOP 
NOP 
INC 
BEG 
JMP 
NOP 
JMP 
8 


@enIORD PINITIALIZE SUMMING LOCATIONS 
@sL CORD i 

8e2008,e8CNTI sSET COUNTER 14 FOR 18024 CONVERTIONS 
eTa6,24 SINITIALIZE POINTER FOR OATA 
(34)¢,HOLD sGET OaTa 

@OSSIGNK, HOLD MAKE ALL VALUES POSITIVE 
HOLO,LOORD #400 SUMS TO LOw ORDER OIVIOEND 
@enIORD 

CNT! SINCREMENT COUNTER 

2%6 SBRANCH IP WE ARE DONE 

OSAVEA gNO, GET NEXT DaTa 

ee0lv 9GO0 AND OIJVIDE MESS BY 10264 


sLOOP COUNTER 
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MOLDS 
LOORD: 
MIOROS 
SIGNKS 
GAINS 


pARITHMETIC STORAGE 

#L Ow ORDER OLIV 

HIGH ORDER OLIV 

12 BSIVSe2000, L1BLT§$e490e,12 BITSsi e000 
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901314 
0013520 
6013526 
001332 
001356 
001340 
001344 
001546 
0013552 
0013556 
0013560 
0013646 


901370 
901376 
204488 
881426 
901412 
901420 
901422 
60143¢@ 
001436 
001442 
001444 
001452 
021456 
881460 
901462 
001466 
001466 
@01476 





001476 
001504 
001512 
001516 
001522 
001526 
001532 
001556 
801540 
001546 
001556 
001560 
001564 
601570 


805037 
012767 
006237 
000037 
163465 
065237 
661411 
900137 
9035237 
001402 
000157 
005237 











032737 
001405 
612737 
000137 
932737 
901405 
012737 
600137 
032737 
0014605 
012737 
996137 
088008 
008240 
880000 
666260 
865737 
000202 












613737 
012737 
012706 
005257 
0135726 
005237 
001371 
013726 
012737 
613737 
665337 
0137246 
005237 
601371 


17TeSEPoT6 


0013580 
177766 
601586 
001384 


601326 
001386 


176080 
601466 
604800 


1746060 
681466 
810806 


176080 
001466 


00135046 


601462 
177773 
001606 
081686 
601686 
601662 


621462 
477773 
801462 
001686 
801680 
821602 


i777S2 


001462 


10336 PAGE 9 


Olvas 


VALE 
SETS 


SPRSETS 


POITVIOE THE SUMMED CONVERSIONS BY 126 TO 


SFINO AVERAGE VALUE 


BAVERAGE VALUE REMAINS LOORD 


k 

CLR 
MOV 
age 
ROR 
cs 
INC 
8EG 
JMP 
INC 
BEG 
JMP 
INC 
i 


i 
SFIND VALUE WHICH WAS ADOED TO MAKE SIGN POSITIVE, ANO SUBTRACT 


OSCNT\ 


sej2, CNT 
esHIORD 
@eLQURYD 


014 
SSCNTi 
026 
eedIva 
SeCNTI 
o*%6 
@Os0IVA 


@sLOURU 


CLEAR COUNTER 

pSEY UP FOR 18 SHIFTS 
SMOVES GIT @ TO CaRRY 
PMOVES Carry TO BIT 15 


SFROM AVERAGE VALUE IN LOW ORDER OIVIOEND 


SIT 
BEG 
MOV 
JMP 
BIT 
BEG 
MOV 
JMP 
6iT 
BEG 
MCV 
JMP 
MET 
NOP 
@ 

NOP 
A00 
RTS 


e%i4 


C1 70088, OCVAL 
& 


OesET 


2014 


176060, OVAL 


eeserT 


0%14 


0170008, O@VAL 


oeseT 


OSL OORUD, OSVAL 
&2 


SBRANCH IF NOY 106 BITS 
BRANCH IF NOT 11 BITS 


sGRANCH IF NOT 12 BITS 


PWRONG JUSTIFICATION VALUE IN SIGNK 


$400 LOW ORDER DIVIDEND TO VAL 


5 
SPIND VALUES WHICH ARE @ AND © S$ COUNTS FROM AVERAGE 
VALUE ANDO STORE IN THEIR RESPECTIVE GATES, 


MOV 
MOV 
MOV 
INC 
MOV 
INC 
ONE 
MOV 
MOV 
MOV 
DEC 
MOV 
INC 
BNE 


OOVAL, O@CNTR 
905, OSCNTRO2 
OPOINTA, 2&4 


CeCNTR 


OSCNTR, (24) ¢ 
OsCNTROZ 


OOVAL, (EE) 
6-5, OOCNTROZ 
OOVAL, @OCNTR 


OSCNTR 


OOCNTR, (24) 
OOCNTRO’ 


sSET FOR S INCREMENTS 

SSET RG FOR DATA POINTER 
SSET COUNTS (¢) FROM AVERAGE 
PUPDATE COUNTER 


MOV AVERAGE VALUE TO GATE, 
sSEY FOR S DECREMENTS 


9SET COUNTS (Ce) FROM AVERAGE 


— 
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o01S72 
oo1S7e 
001576 
081686 
001602 
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CNTRE 


RTS 
NOP 
NOP 
8 
8 
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201652 
301636 
06:662 
081646 
601652 
001656 
001662 
081666 
001672 
901676 
601762 
801706 
901712 
801720 
o01726 
801726 
001732 
001734 
661740 
831744 
601750 
601752 
601756 
001762 
001766 
001778 
O01774 
802006 
@82006 












































005767 
885007 
925007 
00See7 
6035607 
605067 
605067 
605067 
605067 
805067 
005667 
605607 
812737 
812764 
612405 
626537 
801064 
eeS237 
606137 
620537 
001004 
003237 
000137 
820537 
881806 
005237 
800137 
920537 
001006 
005237 
000137 
626537 
B019G6 
005237 
000137 
o20337 
BRLB84 
ee3237 
000137 
920537 
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ee22i2 
002164 
001620 































POINTAS 
POINTBS 
POINTCS 
POINTOS 
POINTES 
POINTFS 
POINTGS 
POINTHS 
POINTI’ 
POINTJ3 
POINTKS 


CaTEGs 


DILL 


10356 PAGE 11 


he | 
se? 
eS 
§o6 
oS 
78ame€ 
he | 
po2 
se} 
pea 
pes 


CATEGORIZE THE FIRST 18608 CONVERSIONS FROM THE TABLE 
SMHEADED Tas, 


CLR 
CLR 
CLR 
Cir 
CLe 
CLR 
cir 
CLR 
CLR 
CLR 
CLR 
CLR 
MOV 
MOV 
MOV 
cme 
BNE 
INC 
JMP 
CMP 
BNE 
Inc 
JMP 
Cup 
BNE 
INC 
JMP 
CMP 
BNE 
INC 
JMP 
al 
ONE 
INC 
JMP 
CMP 
BNE 
INC 
JMP 
ld 


PLUSI 
PLuSs2 
PLUSS 
PLUSE 
PLUSS 
Same 
MINUS! 
MINUS2 
MINUSS 
MINUSS 
MINUSS 
JUNK 


So{TSO,C@CNTRe2 FSET FOR 1680 CONVERTIONS 


o7ae,24 
(36)¢,85 
B35, O@POINTA 
2°12 
OePLUSI 
OSCAL 

£5, ¢SPOINTS 


@sCaL 

35, @ePQOINTC 
e%12 
OePLUSS 
@sCaL 

25, @8POINTO 
o¢i2 
OGPLUSS 
@SCAL 

£5, SS8PUINTE 


@eCAL 

£5, @8POINTF 
0012 

OSSAME 
@sSCAL 

85, @8POINTG 


BSTART HERE FOR EaCH COMPARE 


SGRANCH IF NOT of 
SVALUE WAS o1 


sVALUE 


bVALUE 


sVALUE 


bVALUE 


sVALUE 


was 


o2 


¢3 


oe 


oS 


SAME AS AVERAGE 


A 












oMAIN, MACYS 27(732) 17eSEPe7TG 168560 PAGE 12 
DZADI,P3s 


415 902056 





801066 BNE o%12 






616 ge206@ eeS237 882216 INC @OonMINUS! VALUE wag of 
417 602666 o090137 8021646 JMP @SCAL 
$16 ee2078 e20537 #801022 cup £5, OSPOINTH 





































































MACY33 27(732) 
OZA0T, Pil 


Co2076 
002076 





002176 









* 
. 





































012767 
195737 
190375 
012767 
108737 
160375 
pee2es 


17TeSEP CTS 

























001724 





900015 
1773566 


oeeei2 
1773564 


175330 


173314 


CALs 


MINUSSS 
MINUSGS 
MINUSSS 
MINUS28 
MINUSIS 


SAmes 

PLUSISs 
PLUS23 
PLUSS?# 
PLUSS&s 
PLUSSs 
JUNK S 


LFCRS 


10%36 PAGE 13 


e*i2 
SenInuSs2 
@eCaL 

£5, @8POINTI 
eei2 
OeMINUSS 
@eCaL 

£5, O98PO0INTJ 
e*ie 
OeMINUSG 
OSCAL 

BS, O@@PUINTK 
tie 
OemInuUSS 
@eCaL 

@@ JUNK 
OOCNTROZ 
e%6 

OCDILL 

%@ 


VALUE Was 


SVALUE Was 


PVALUE wAaS 


SVALUE Was 


sORANCH IP 


§ 
SSTORE COUNTS MERE FOR CATEGORIZED 


HTVYPE A LINE FEED & CARRIAGE RETURN 


#15,TYO8 
eeTyvsr 
206 
12,7708 
O#TYSR 

o 2h 


ALL DONE 


RESULTS 


peOv CR, TO TELETYPE 


eeOv LF YO TELETYPE 






































Lil @ 


oMAIN, 


ao6 
ae9 
ave 
avi 
a72 
a73 
a7a 
a7s 
a76 
a7? 








MACYI1 27(732) 
OZA0I,Pii 


se2262 
802266 
ce227e 
ee2276 
202300 
232302 
202306 
ed23i2 
902314 
002520 
oe2526 
882526 
@025352 
082336 
0023540 
9023544 
802350 
602352 
202356 
202368 
0023562 
202566 
882566 


002570 
oc2576 
882376 
802402 
002406 
802416 
















802420 
882422 
902426 
902430 
022434 
802449 
002442 
802446 
602459 
o024564 
002460 
802462 
002466 
802476 
002476 
90250¢ 
602502 


















013706 
801002 
000157 
e22706 
281002 
000137 
822704 
801002 
800137 
022706 
201002 
900137 
822704 
881602 
000137 
822706 
031003 
000137 
800240 
800008 
800240 
880286 
806240 






063737 
001482 
000137 
8035737 
001402 
000137 
oes737 
801003 
oes7357 
001402 
000137 
eeS737 
801005 
003737 
001402 
000157 
605737 
301003 
8035737 
601482 
000137 
005737 
901003 
663737 
001402 
000137 
oes737 
061402 






















17eSEPe7s 


602378 
eoeee} 


oe2a74 
eeeees 


CwHECKs 


CNTSPRE 


CHECK)! 


CwHecKeas 


CHECKS! 


CHECKas 


CHECKS? 


1@%:36 PAGE 16 


i 
SSUBROUTINE TO CHECK FOR ERROR FROM DESIRED ALLOWABLE CUUNTSPEAD 


MOV 
BNE 
JMP 
cme 
BNE 
JMP 
cme 
BNE 
JMP 
cme 
BNE 
JMP 


Ts? 
BEG 


OSCNTSPR,24 


e*6 
OeCHECK) 
81,%4 
e%6 
eecrnecKe 
s2,%4 
e%6 
CSCRECKS 
63,%4 
e%6 
OSCHECKG 
96,44 
e%6 
OeCRECKS 
95,%0 
o#1@ 
POCHMECKE 


OePLUSi 
e%6 
@sCHMECK2 
OanINUS) 
e*%6 
OSERROR 
OePLUS2 
018 
OemINUS2 
e%6 
OGERROR 
OsPLUSS 
2°18 
CeMInuss 
e*%6 
OSERROR 
OsPLUS4 
2°18 
OeMINUSS 
e%6 
OSERROR 
eePLUSS 
otié 
eenInuss 


pBRaNCH IF 
SCHECK FOR 
SBRANCH IF 
sBRANCH ITP 


BRANCH IP 


pORANCH ITF 


COUNTSPREAD I18 NOT 1 
ERROR aT CS$ei 


COUNTSPREAD IS NOT 2 


COUNTSPREAD IS NOT § 


COUNTSPREAD IS NOT @ 


COUNT SPREAD IS NOT 5 


§ ILLEGAL COUNT SPREAD 


STEST FOR VALUES o1 
IF NO VALUES aT ¢3 


TEST FOR VALUES 1 
IF NO VALUES AT «2 
SCONVERT ALL VALUES 


sTEST FOR 
sTEST FOR 


sTEST FOR 
sTEST FOR 


sTEST FOR 
sTEST FOR 


sTEST FOR 


VALUES 
VALUES 


VALUES 
VALUES 


VALUES 
VALUES 


VALUES 


e2 


TO DEC @ TYPE 
































eMAIN, MACYAl 27(¢732) 
OZADI, Pil 


524 802522 0800137 
202526 3805237 
S2o 002532 800202 
@o02S3q e0ecee 













peoeoeoeoeeoeo eee eee eee elle el 





17eSEPCTS 


JMP 
INC 
RT$ 
® 


pOK ALL IS GOOD 


















802706 


MACYS3 27(732) 
DZA0T,Pii 








002566 
eo257a 
e02576 
O82682 
062606 
602612 
Gaz2e2a 
602626 
002630 
002634 
@02648 
0026446 
602646 
002654 
802656 
G02062 
Ge e6bo 
o020760 
e02676 
002700 



















802706 
oe2716 
eo02720 
e02724 
002730 
00273564 
802742 
002746 
002756 
oe27e2 
802766 
oo2772 
802776 
003062 
803004 
803812 




















904337 
012704 
664337 
604337 
604337 
8046337 
632737 
881306 
e1276s5 
004337 
806337 
812737 
612706 
804337 
ei27es 
804337 
eeS5237 
601367 
e22737 
o01805 
oi2705 
8046337 
Oss202 
612706 
864337 
005037 
886262 

































613737 
003037 
ei27e$ 
906337 
006137 
062737 
813725 
812737 
012737 
9835037 
606337 
086137 
005237 
801371 
962737 
833725 










17eSEPeTe 


oo225e8 
802556 
003142 
ee2230 
ee2706 
0e2230 
048600 


0035580 
003116 
002230 
177765 
o02200 
603142 
HO5686 
803116 
B81e88 


001730 






























601462 
603056 
063168 
003052 
003056 
eeeete 
685056 
177773 
a7777S 
003056 
603052 
603054 
Obi68e8 




























177370 


G6630S2 VALAVES 





LAPs 


LIPs 


10856 PAGE 16 


PAN ERROR WAS DETECTED FROM THE ALLOWAGLE COUNT SPREAD 
PPATTERN THEREFORE THE AVERAGE VALUE FOLLOWED BY THE HISTOGRAM 
PHILL BE OUTPUT ON THE TELETYPE, 


JSR 


Z3,OeLPCR 
ePass,%4 
£3, @86INDEC 
£3, O08. FCR 
£3, OCVALAVE 
B33, °0LPCR 
0888000, e85R 
e%i@ 
SLINE,&5 
£3, O8TYPE 
£5, @8LPCR 
@e135,@GCNTR 
SMINUSS, 24 
£3, @88INOEC 
SSPACE,&5 
£3, O8TYPE 
COCNTR 

LAP 
81750, 08 JUNK 
2%14 

Ox JK,ES 

23, O0TVPE 
Le 


SOJUNK,36 
Z3,°@BINDEC 
oePass 

82 


SL ePe © CR, 
sPRINT PASS COUNT SINCE LAST ERROR 


PRINT AVERAGE VALUE 
ILePe © CR, 


SSET LOCATION IN TYPE ROUTINE FOR 
HISTOGRAM DATA OUTPUT 

Leh ° CR. 

SSET COUNTER FOR WH TRIPS TO BINDEC 

PREG, & WILL POINT AT VALUE TO BE CONV, 
SCONVERT VALUE AND RAP OUT 

PREG 4 WILL POINT AY SPACES TO BE OUTPUT 
SPRINT 3 SPACES TO EVEN OUTPUT ORDER 


SBRANCH UNTIL DONE 


PRETURN TO TRY AGAIN 


SPRINT THE AVERAGE VALUE WHICH I6 STORED IN LOCATION VAL 


, 

MOV 
CLR 
MOV 


OGVAL,@8STOR 
@eSTORA 
oPa,&S 

eesTor 
@eeSTORA 

860, 0e88TORA 
CoSTORA, (ES)¢ 
Ge§, COTCNTR 
Go§, OOCNTROD 
eesTORA 
eestor 
eesTora 
OOCNTRE2 

2714 

660, C@STORA 
eesTORA, (25) ¢ 


GET AVERAGE VALUE 


gRS POINTS TO DATA STORAGE 
pSHIFT 187 BIT INTO CARRY 


900 3 TIMES 
BSHIFT AND ROTATE 3 TIMES EaCr 


PBRANCH IP NOT 3 SHIFTS 
PSTORE ASCT DATA 














MACY11 27(732) 
OZAOI Pil 













0035237 
801354 
o12705 
012537 
163737 
166375 
e22715 
o6137e 
ses2es 
oesece 
seceee 









LVTeSEPeT6 


081086 
6030356 
177566 
i77Se4 


a77777 


STORS 
STORAS 


10336 PAGE 17 


INC 
BNE 
MOV 
MOV 
TST68 
BPL 
hal 
BNE 
RTs 
@ 

6 


@sCNTR 

LIP 

8LOvV,%5 

(23) ¢,e@8TYDS 
OeTYSER 

Phd) 


OL77777, (28S) 


BRS NOW POINTS AT OUTPUT DATA 
sOuUTPUT 
pwaAlT FOR DONE 


pRAP NEXT 
































ine 9 e660’ 60 60" 06 66 6°66 88 8 


MACYi1 27(732) 


OZA0I, Pil 





803056 
803868 
683062 
803066 
823066 
ee3e7e 
eose72 
eesera 
oo3e7e 
6031808 
603162 
603166 
603166 
803110 
003112 
063114 






















Sesees 
iv77v77 


17eSEPoTe 


LOVs 


iy 
104 PAVE, VAL MUNNXX 


STERMINATOR 


5 

THE TYPE SUBROUTINE WILL OUTPUT DATA ON THE ASRe3SS TELETYPE 

punt tt. TERMINATED BY A NEG, BYTE, THE STARTING DATA LOCATION muST 
SBE PRELOADED INTO REGISTER 5 














































oMAIN, MACYA4 270732) i7eSEPe76 10856 PaGE 19 
OZa03 P11 | q 
, 
! 
eesiie 1865715 TYPES Ts7Te (25) IF A NEG, BYTE WE ARE DONE 
eesi2ze 18004687 Bey RET 
eesi2z2 112337 177566 MOVB (85) ¢,@sTYOS 
gesi2e 105737 177566 7s7Te eeTvsr 
803132 1806375 SPL aT | 
263134 ee0137 see3i116 JMP OaTYPE 
ee314e@ se02e3 RETs RTS bP 
$ 
sCONVERT A le BIT OCTAL WORD TO DECIMAL AND STORE IN ASCI, 
VALUE TO BE CONVERTED IS REFERENCED THROUGH REG, 4 
ee3142 ees726 BINDEC!? TST (Z4a)e¢ 
903146 681004 BNE 0°12 
963146 e127085 963606 MOV OSPACE,.&5S 
63152 e00137 ee3116 JMP OeTYPE 
@0315¢@ 812766 883486 MOV OnEG, 2 920 POINTS TO NEG #8 FOR SUB 
G@3ie2 812701 ee5372 MOV SOEC, Ri #%1 POINTS TO LOCS FOR DEC, VALUES 
903166 812737 e80868 e863372 MOV 808, S8VEC LOAD ASC] BASE VALUES 
@63176 e12737 see0e6e E3576 MOV 800, O8LECe2 
ees202 ei2737 seeese sesST7e MOV 860, @8VECes 
ees2ie ei12a737 seee0eee 803480 MOV 800, C80VEC oe 
903216 e12737 sees0e6e 663462 MOV 900, C80EC?10 
ees224 ees7es Ts? (24) SSET REG & BACK TO CORRECT LOC 
@e3226 811337 8803382 MOV (34) ,COSAVE 
@e3232 GiS737 e85302 88633500 MOV OSSAVE,O8SUNS 
ees24e 861637 6033500 BIOEs A0OD (36) ,@eguUMS SUBTRACT DECIMAL EQUIVALENTS 
ee3s24q 1800006 oP. e012 
903246 685728 TST (38)¢ SUPDATE SUB VALUE 
ees25e eesvai 78? (Zi)¢ PUPDATE DEC, LOCATOR 7 
ee3252 e00137 ees232 jmp CSBIDErs 
223256 813737 e83308 s63302 MOV O8GUMNS, OCSAVE SSAVE REMAINDER FOR WHEN 8 GOES NEG, 
8e3266 905211 INC (Bi) sei TO ASCE VALUE 
ee3266 seeS737 #9833500 TST OesuUMS 
ees272 0614604 BEG o0i2 
ees274 e80137 863240 JMP esBlVE 
eessee secece Sumse 8 
ee33e2 seesees Saves 8 
’ 
sOUTPUT DECeS, o6@, 018 AND RETURN TO CONTROL 
ee3304 e127ee@ see3376 DECOUTS MOV S0ECo4, 20 
ees3ie seeSs7ie Ts? (se) sTEST FOR DONE 
@e33i2 i108625 6M OONne 
8033146 e22716 s80060 cue 806, (30) CHECK FOR FIRST NON@ZERO 
@e332e6 98010611 BhE O1G 
ees322 ei2737 see0ese i775e6 MOV 846, e8TYOS pRAP A SPACE 
@e333e i1eS737 177566 7s7T6 eeTYSR 
8033346 18606375 BPL ry | 
80333e ees7v2e TS? (Z88)¢ 
6e334e 800137 0665318 IMP PSDECOUTCS 
63366 811837 177566 O%Gs MOV (30) ,esTYOS 
ee33Se 105737 1779566 7876 eeTYSR 
863356 160375 BPL | 
ee33Se sesrv2e Ts? (28)¢ CHECK FOR TERMINATOR 
ees3see 18046028 ary DONE 








MAIN, MACYS4 27(732) 17°SEPeT@ 10156 Pace 20 
OZA01. P41 


673 @@3362 8800137 6033464 jue ee016 
674 003366 e05726 OONES TS? (Ra)¢ 
675 ee3s37e see2e3 RT§ z3 











e 
eed 
e 

ee 





678 83372 sescee DECs e 
GO3374 seccee ® 
003576 sesese 8 
8 
@ 
i 















603406 secece 
682 ecs4e2 sesces 
663 o03406 177777 





77777 sTERMINATOR 
5 











































































































































































































oMAIN, WMACYA4 27°(732) 17eSEPe7T® 10:56 PaGE 21 
OZ403,P11 

685 

686 093406 1546360 NEG! 1540300 $010@0@8 OCTAL 

687 ee3aie i17ee3e 176030 7@01@@8 OCTAL - 

666 ge3412 177634 177636 peeeiee OCTAL = 

669 oe34146 i77766 177766 7000018 CCTAL - 

ove @o34ie i77777 177777 9080003 OCTAL © 

694 ' 

692 § LOAD THE SWITCH REGISTER BITS GeO INTO THE MULTIPLEXER € 

693 REGISTER AND BITS 11612 INTO THE GIN SELECT BITS OF THE 

6% p8TaTUS REGISTER 

69S @@3420 GIST3? 177578 Ges4e7e O1Ss MOV 0088, eeBUFF € 

6% 803426 e00337 6854676 Swae oeaurr 

697 ge3432 e42737 177747 @83476 Bic 6177767, eeBUrF 

698 @e366e 113737 e8S467% 176770 MOVE OSBUFF,@eA0CS ) MOVE GAIN INTO STATUS REG, € 

699 903646 B13737 A77S76 176776 MOV 0088, O8A0NX LOAD CHANNEL START CONVERT 

7e@ ee34Sq 105737 176776 7sTe § WANT FOR OONE 

701 @0346@ 160375 BPL € 

702 803402 @i3vee 170772 MOV 

783 @03466 eeeces RESET SOSPLAY DATA 

704 @6347e 8060137 sesez20 Jue t 

705 903474 seee2ee NOP 

70@ 903476 seceee surfs) 6 O® 

re? } € 

706 ; 

7e9 } 

rte PMISTOGRAM STORED MERE € 
if t 

712 ee3S50e 0324655 LINES 032655 pos 

713 @@3502 e2e040 B2e84u ¢q 

716 g03504 e2e06e 620060 

71S 003506 632053 632835 pea 

716 e03Sie se2eeee e20e4e < 

737 903512 s2e0¢e B2eeay 

718 903516 0631455 031655 po3 

719 903516 se2ee6e e2ee4e < 

726 063520 s2ee6e 820062 

723 @e3S22 931055 631055 pe2 

722 903526 se2e046e e2ee4e € 

723 @@3526 e20e46e e2eeae 

724 @0353e 030655 630855 po 

725 @ee3532 e200¢e ez20040 . 

726 603536 e20060 29040 

727 603536 9306460 asegse 10 

726 903540 s20040 e20040 < 

729 ee35¢2 e20060 ©20040 

730 693544 930653 839853 pot 

731 003346 e2004e e20040 < 

732 60355e e20040 B200480 

733 @@35S2 #31033 031053 pea 

734 803556 20060 e20040 

735 903556 s2e0ee ®20040 

736 003368 0631453 0314653 po3 

737 003362 s2006e e200ee ¢ 

738 963566 s20060 G25040 

739 903566 932053 032053 pea 

749 ©0357@ s2eese 020040 < 

c 


MACYS1 27(732) 
DZADI, Pi 


oo3S72 
803576 
BO3576 
003600 
803602 
283604 


820040 
6324633 
o2ee4e 
820040 
051417 
i77777 


020040 
i77e6@ 
030061 
030060 
177777 


1VTeSEPeT7b 


SPACES 
KJKS 


TABS 


028048 

632653 3o5 

820040 p2sP 

023040 ;28P 

051117 pOR 

177777 STERMINATOR 
i 

j 

620040 s2 SPACES 
177ae@ 51 SPACE AND TERMINATOR 
83606) 

830060 

i7v7777 


i 
SANALOG TO OJGITAL CONVERTIONS ARE STORED IN FOLLOWING 
91624 LOCATIONS 
























































4 ~ ~ ~ ~ ~ “~ ~ o~ 
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MAIN, 

OZA0T, Pil 

ADCS s 176770 
apor «© 176772 
ADMx 8 176776 
AVE 801206 
AVEA 801230 
a] eeev22 
be See7e4 
BIDE ee32ee 
BINDEC 883142 
BUFF GO3476 
CAL 802164 
CATEG 801632 
CHECK 962262 
CHECK, 02370 
CHECK2 6624164 
CHECKS 902436 
CHECKS 90246356 
CHECKS 902676 
CHECKG 802516 
CNTR ee168e 
CNTSPR 902336 
CNT4 00130e@ 
CONTSY eee786 
CONV 001142 
COUNT 801026 
DEC ee3372 
DECOUT #8203306 
DIG 603344 
DILL Oo17as 
ors 063420 
Olv 661314 
DIvA 801326 
DONE 803366 
ERROR 902536 
GAIN 601312 
HIORO 001306 
ALT 080088 
HOLD 001362 
JUNK 6e2226 
KJK @e3ei2 
LAP 822024 
LfFCR 802230 
LINE 2035060 
LIP 002754 



















10:56 PAGE 26 
CROSS REFERENCE TABLE "© USER SYMBOLS 


L7TeSEPeT6 
2ve 245 
26e 247 
2%e @Qb 
2s3 2778 
2610 269 
2iie 219 
2250 233 
eads ea 
536 §49 
6936 6960 
393 397 
2s5 3730 
23¢@ avis 
673 e9se 
ate aca 
aye Seve 
abe Size 
@o3 Sive 
Ges . $22¢e 
4aGe S4ie 
5é7e SS2e 
1680 467i 
279¢ 2670 
176 2860 
2s2 e648 
#0%6 217e 
@35 é3ue 
56a 607 
cod 6538 
3696 a38 
198 o9Sa 
291 3630 
3eSe 310 
668 672 
561 586 
24a8e e4%e 
2a7Vve 2658 
306 i179 
@a18 202n 
Nb6e 435Se 
S56 7516 
$a9%e $33 
@618 S36 
& a 7120 
S766 $65 
2760 2630 
66 SOT 9 
38ie aioe 
3620 S2ie 
363e 42Se 
3640 G¢@%ea 
3650 ashe 
034 668 
gu6 
$78 bihe 
1646 Sa3e 


2o6e0 
702 
2i2 


faa 
S76e 


23ie 
6360 


$37 


207 
225e 


7800 
aa9 


$21 
2978 


768 
2540 


ai7 


Siie 


2700 
658 


a22 426 63e aya a3ee 

3580 351 3520 35786 367e G3be 
678¢ 

3351 ag9a 


pete 00 0' 0 0 eee ee 00" 0 © 6 0 00 @| 


MACYii 27(732) 



















»MAIN, 
OZADI,Pii 

Pc 82000007 
PLUS! ee22i14 
PLUS2 @02216 
PLUSs ee2220 
PLUS4 802222 
PLUSs ee2224 
POINTA 601606 
POINTS 981606 
POINTC 601610 
POINTD 601612 
POINTE 601614 
POINTE 601616 
POINTG 901620 
POINTH 801622 
POINT 601626 
POINTS 681626 
POINTK 0601630 
RET 863148 
RO 82800000 
Ri 82000001 
R2 82000082 
R3 83000003 
BG ®XGCOO4 
RS 82600005 
SAME 062212 
SAVE 003362 
SET 001466 
SIGNK 601318 
SP 82000006 
SPACE 603606 
SPRSEY 801476 
Na 8 177876 
STAB 001030 
STACK 200688 
STOR o030S2 
STORA 6030354 
SUMS 803306 
Tab 883620 
TyYO8 s 177566 
TYPE 003116 
TYSR 8 177566 
VAL 001462 
VALAVE 602706 
6 8 @03022 


L7TeSEP CTE 


10836 PaGE 25 
CROSS REFERENCE TABLE “= USER SYMBOLS 


a%6 
$02 
$07 
512 
$17 


32? 





MACYi4 27(732) i17eSEPe76 18356 PAGE 27 


»MAIN, 
OZA0I Pil 

COMMEN is 
ENOCOM ie 
ESCAPE is 
GETPRI ie 
GETSHR ig 
MULT is 
NEWTST ié 
POP 16 
PUSH 18 
REPORT ie 
SETPRYI le 
SETUP is 
SKIP ie 
SLASH if 
STaRrs ie 
SwRSU ie 
TYPBIN ie 
TYPOEC is 
TYPNAM ta 
TYPNUM is 
TvYPocs ié 
TYPOCT is 
TYPTXT ia 
SSESCA ie 
SSNEWT 12 
SSSxilp ié 
eEQuAaTt 16 
» MEADE i¢ 
oKT43 is 
. SETUP i¢ 
SWRI is 
eSACT4 ise 
eSAPTS La 
, SAPTH ie 
e SAPTY ie 
oSASTA 6 @ 
»SCaTC ia 
,sCmTa 18 
2806820 is 
230820 i@ 
eSOTV ie 
, SEOP ie 
eSERRO ie 
» SERRT i¢@ 
eo SMULT i@ 
2 SPOME is 
eo SRAND ie 
e SRODE Lé@ 
e SROOC ie 
e SREAD ié@ 
o SR2ZAZ 1é@ 
e SSAVE ié@ 
238820 is 
38620 is 
e SSCOP i@ 
e SSIZE 1a 


CROSS REFERENCE TABLE © MACRO NAMES 


12 






































MAIN 
4 eo MACYAS 270732) L7e8EPe7e 10:56 PaGE 26 


2 SSUPR 
e STRAP 
oSTyvPe 
eSTYPO 
eSTYPE 
2 STYPO 
284OCaA 
eii7e@ 


CROSS REFERENCE TABLE ©= MACRO NAMES 


> 


slseeesetheiereneemeumteiiesaaeiaiaaatassiasentctimmiareieatalummiital 
M 
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ERRORS DETECTEDs 
DEFAULT GLOBALS SENERaTEOS 8 


#,OZADI/SOL/CRE /PAGNUMGSYSMAC .SML (400, 1866) ,OZA0I (400,4571) 
RUN@TIMES 21 23 1 SECONDS 

RUNCTIME RATIO’ 230746004,9 

CORE USED? 32K (63 PAGES) 
































